We present initial performance results for a new multi-layer PET detector module consisting of an array of 3 mm square by 30 mm deep BGO crystals coupled on one end to a single photomultiplier tube and on the opposite end to an array of 3 mm square silicon photodiodes. The photomultiplier tube provides an accurate timing pulse and energy discrimination for the all the crystals in the module, while the silicon photodiodes identify the crystal of interaction.
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When a single BGO crystal is excited with 511 keV photons, we measure a photodiode signal centered at 500 electrons (e-) w i t h a width of 375 e-fwhm at an operating temperam of +25" C. When a four crystal / photodiode module is excited w i t h a collimated beam of 51 1 keV photons, the photodiode array correctly identifies the crystal of interaction roughly 50% of the time. This misidentification rate is higher than predicted by signal to noise arguments, and is thought to be due to insufficient beam collimation and Compton interactions in the module. The misidentification rate can be greatly reduced, and an 8x8 crystal / photodiode module constructed, by using thicker depletion layer photodiodes or cooling to 0" C. 0-7803-0883-2/93/$3.00 81993 IEEE
